This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACKBORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



T «!S PAGE BLANK (uspto) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internationa] Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
C23C 22/05, 22/06, 22/53 



Al 



(11) International Publication Number: WO 95/21277 

(43) Internationa! Publication Date: 10 August 1995 (10.08.95) 



(21) International Application Number: PC77US95/00977 

(22) International Filing Date: 1 February 1995 (01.02.95) 



(30) Priority Data: 

6/11695 



3 February 1994 (03.02.94) 



JP 



(71) Applicant (for all designated States except US): HENKEL 

CORPORATION [US/US]; Suite 150, 140 Germantown 
Pike, Plymouth Meeting, PA 19462 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): AOYAMA, Masayuki 
[JP/JP]; 1681-5-401, Ogami, Hiratsuka-shi, Kanagawa-ken 
254 (JP). OGINO, Takao [US/US]; 4245-2, Yokouchi, 
Hiratsuka-shi, Kanagawa-ken 254 (JP). 

(74) Agent: WISDOM, Norvell, E., Jr.; Henkel Corporation, 140 
Germantown Pike, Suite 150, Plymouth Meeting, PA 19462 
(US). 



(81) Designated States: BR, CA, MX, US, European patent (AT, 
BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE). 



Published 

With international search report. 



(54) Title: SURFACE TREATMENT AGENT FOR ZINCIFEROUS-PLATED STEEL 
(57) Abstract 

A chromium-free aqueous liquid surface treatment agent that can impart both a good corrosion resistance and a good paint adherence 
to zinciferous-plated steel sheet contains as its essential components polyhydroxyaryl carboxylic acid and/or depside thereof and silane 
coupling agent with the formula (YR) m RnSiX<4. m -n), in which R denotes alkyl groups; X is the methoxy or ethoxy group; Y is the vinyl, 
amino, mercapto, glycidoxy, or methacryloxy group; m - 1 to 3; and n - 0 to (3-m). The total content of said essential components is 
preferably 1 to 50 weight %. ** 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


AU 


Australia 


BB 


Barbados 


BE 


Belgium 


BF 


Burkina Faso 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BY 


Belarus 


CA 


Canada 


CF 


Central African Republic 


CG 


Congo 


CH 


Switzerland 


CI 


Cote d'lvoirc 


CM 


Cameroon 


CN 


China 


CS 


Czechoslovakia 


CZ 


Czech Republic 


DE 


Germany 


DK 


Denmark 


ES 


Spain 


FI 


Finland 


FR 


France 


GA 


Gabon 



GB 


United Kingdom 


GE 


Georgia 


GN 


Guinea 


GR 


Greece 


HU 


Hungary 


IE 


Ireland 


IT 


Italy 


JP 


Japan 


KE 


Kenya 


KG 


Kyrgystan 


KP 


Democratic People's Republic 




of Korea 


KR 


Republic of Korea 


KZ 


Kazakhstan 


LI 


Liechtenstein 


LK 


Sri Lanka 


LU 


Luxembourg > 


LV 


Latvia 


MC 


Monaco 


MD 


Republic of Moldova 


MG 


Madagascar 


ML 


Mali 


MN 


Mongolia 



MR 


Mauritania 


MW 


Malawi 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


N2 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


UA 


Ukraine 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 



95/21277 



PCT/US95/00977 



Description 

SURFACE TREATMENT AGENT FOR ZINCIFEROUS-PLATED STEEL 

Technical Field 

The invention relates to an optimized surface treatment agent that imparts 
both an excellent corrosion resistance and an excellent paint adherence to the 
surface of steel, especially steel sheet, plated with zinc or zinc-containing alloy 
(hereinafter abbreviated as zinciferous-plated steel). The invention will be de- 
scribed below primarily with respect to use on steel sheet, but it is to be under- 
stood that any other shape of steel substrate may also be treated according to 
the invention. 
Backaround Art 

Zinciferous-plated steel sheet utilizes the principle of sacrificial zinc corro- 
sion, which is a general method for preventing the corrosion of iron and steel. 
Zinciferous-plated steel sheet is used in a broad range of applications, extending 
over the automotive, building material, and household electrical appliance sect- 
ors. However, the corrosion product generated when zinc corrodes in the atmos- 
phere produces so-called white rust on the steel sheet, which leads to a deterior- 
ation in appearance. Moreover, this white rust also impairs paint adherence to 
the plated steel sheet. 

These problems are generally solved by subjecting the surface of zincifer- 
ous-plated steel sheet to a chromate treatment with a treatment bath whose main 
components are chromic acid, dichromic acid, or a salt thereof. This treatment 
produces a highly corrosion-resistant and strongly paint-adherent chromate film. 

Unfortunately, the hexavalent chromium present in the chromate treatment 
baths used on zinciferous-plated steel sheet has a direct negative effect on the 
human body. This, and the recent increased demand for environmental protec- 
tion, has created a desire to avoid the use of chromate treatments. In addition, 
the use of chromate treatments requires the implementation of special waste 
water treatment as stipulated in the Water Pollution Prevention Law, which drives 
up costs as a whole. Finally, when discarded or abandoned, chromate-treated 
zinciferous-plated steel sheet is classified as a chromium-containing waste and 
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therefore cannot be recycled. 

One well-known non-chromate surface treatment method uses surface 
treatment agents based on tannic acid (tannic acid contains polyphenolic carbox- 
ylic acid). When zinciferous-plated steel sheet is treated with an aqueous solu- 
tion of tannic acid, the zinc tannate produced by the reaction between tannic acid 
and zinc forms a protective coating, it is thought that the corrosion resistance of 
the zinciferous-plated steel sheet is improved through the action of this protective 
coating as a barrier to the infiltration of corrosive substances. 

Japanese Patent Publication Number Sho 54-22781 [22,781/1979] teach- 
es a tannic acid-based surface treatment method comprising the treatment of 
zinciferous-plated steel sheet with an aqueous solution that contains at least tan- 
nic acid and silica sol. This method forms an ultrathin surface film that has a 
rust-inhibiting activity. The problem with this method is that this film still cannot 
deliver a satisfactory corrosion resistance. 

Otherwise, Japanese Patent Publication Number Sho 61-33910 [33,910/ 
1986] teaches a method in which zinc-containing metal articles are first treated 
with a strongly alkaline (pH * 12.5) aqueous solution and are thereafter treated 
with an acidic aqueous solution whose main component is tannic acid. While the 
coating produced by this method has a relatively good corrosion resistance, this 
method requires a strongly alkaline treatment and a water rinse prior to the tannic 
acid treatment. This results in a poor productivity and poor economics. 

Another surface treatment method is disclosed in Japanese Patent Publi- 
cation Number Sho 58-15541 [15,541/1983]. In this method, the surface of zinc- 
iferous-plated steel sheet is treated with an aqueous solution containing organo- 
silane coupling agent and one or both of water glass and sodium silicate. The 
surface film yielded by this method exhibits a good primary adherence, but a 
poor secondary adherence and a poor corrosion resistance. 

Thus, no chromium-free surface treatment agent introduced to date is able 
to impart both an excellent corrosion resistance and an excellent paint adherence 
to zinciferous-plated steel sheet. 
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Disclosure of the Invention 

Problems to Be Solved bv the Invention 

The present invention takes as its object the introduction of a chromium- 
free surface treatment agent that solves the problems described above for the 
prior art by simultaneously providing the excellent corrosion resistance and ex- 
cellent paint adherence required for zinciferous-plated steel sheet. 

Summary of the Invention 

A coating having both a high corrosion resistance and a strong paint ad- 
herence can be produced by treating the surface of zinciferous-plated steel sheet 
with a surface treatment agent that contains a particular type of silane coupling 
agent and at least one selection from polyhydroxyaryl carboxylic acids and dep- 
sides of polyhydroxyaryl carboxylic acids. The invention was achieved based on 
this finding. 

In specific terms, the surface treatment agent according to the invention 
for zinciferous-plated steel sheet characteristically comprises, preferably consists 
essentially of, or more preferably consists of, water and the following essential 
components: 

(A) a component selected from the group consisting of polyhydroxyaryl car- 
boxylic acids and depsides of polyhydroxyaryl carboxylic acids; and 

(B) a component selected from the group consisting of silane coupling agents 
with the following general formula (I): # 

(YR) m R n SiX (4 ^ n) (I), 
in which R denotes an alkyl group, which may be the same or different 
from one of the m YR and the n R moieties to another; X denotes a meth- 
oxy or ethoxy moiety; Y denotes a moiety selected from the group consist- 
ing of vinyl, amino, mercapto, glycidoxy, and methacryloxy moieties, 
which may be the same or different from one of the m YR moieties to an- 
other m is an integer with a value from 1 to 3; and n is an integer with a 
value of 0 to (3-m); and optionally, one or more of: 

(C) water miscible monoalcohols; 

(D) metal cations with a valence of two or more; and 

(E) accelerator anions. 
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It is preferred, furthermore, that the total content of essential components 
(A) and (B) in the surface treatment agent according to the invention should be 
1 to 50 weight %. 

Detailed Description of the Invention 

s Zinciferous-plated steel which can be treated with the surface treatment 

agent of the invention encompasses steel coated with zinc or a zinc alloy, for ex- 
ample, Zn/Fe alloy, Zn/Ni alloy, Zn/AI alloy, and the like. 

Polyhydroxyaryl carboxylic acids usable by the present invention must 
have at least two hydroxyl substituents and at least one carboxyl substituent on 

10 a single aromatic nucleus. Such acids are exemplified by gallic acid, protocate- 
chuic acid, gallocarboxylic acid, and the like. Suitable as the depsides of polyhy- 
droxyaryl carboxylic acids are, for example, meta-digallic acid, trigallic acid, diplo- 
schistesic acid, tannin, tannic acid, and so forth. The tannin used in the present 
invention is a general term for substances extractable by hot water from the 

15 seeds, fruits, shells, leaves, roots, wood, and bark of plants and able to convert 
raw animal hides into leather. Tannic acid is the tannin obtained from Chinese 
or Turkish nutgall, etc. The type and quantity of addition of these substances is 
not critical. 

Any silane coupling agent that has a chemical structure with general form- 
20 ula (I) may be used in the present invention. For example, compounds from the 
following groups (a) - (c) can be used and are generally preferred. 

(a) glvcidoxy-functional silane coupling agents 
e.g. , 3-glycidoxypropyl trimethoxy silane 

3-glycidoxypropy! methyl dimethoxy silane 
25 2-(3,4-epoxycyclohexyl)ethyl trimethoxy silane 

(b) amino-functional silane coupling agents 

e.g., N-(2-aminoethyl)-3-aminopropyl methyl dimethoxy silane 
N-(2-aminoethyl)-3-aminopropyl trimethoxy silane 
3-aminopropyl triethoxy silane 
30 (c) mercapto-functional silane coupling aoents 

e.g., 3-mercaptopropyl trimethoxy silane. 
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No specific restrictions apply to the content of these silane coupling 
agents in the surface treatment agent. 

The surface treatment agent of the invention may in general be prepared 
by dissolving or dispersing the aforementioned essential components in water. 
While the total concentration of the essential components is not specifically re- 
stricted, the sum of the concentrations of the essential components, i.e., silane 
coupling agent + polyhydroxyaryl carboxylic acid(s) and/or depside(s) of polyhy- 
droxyaryl carboxylic acid(s) is preferably 1 to 50 weight %. When the total 
amount of these essential components falls below 1 weight %, the treated zincif- 
erous-plated steel sheet will not always exhibit the good corrosion resistance that 
is the goal of the present invention. On the other hand, a total amount of essen- 
tial components in excess of 50 weight % is uneconomical because no further 
improvement in corrosion resistance is obtained for the treated zinciferous-plated 
steel sheet at such values. The weight ratio between subject essential compon- 
ents is preferably {polyhydroxyaryl carboxylic acid(s) and/or depside(s) thereof}: 
{silane coupling agent} = 10 : 1 to 1 : 2, or preferably 10 : 1 to 1 : 1. 

The surface treatment agent according to the invention may contain addi- 
tives in addition to the essential components already discussed above. Metal 
ions may be added in order to improve the insolubility of the treated zinciferous- 
plated steel sheet. Metal ions usable for this purpose are exemplified by iron, 
nickel, manganese, cobalt, zinc, aluminum, calcium, and magnesium ions, with 
zinc and magnesium ions being particularly preferred. In addition, a reaction ac- 
celerator may be added in order to accelerate the reaction with the surface of the 
zinciferous-plated steel sheet. Preferred for use as this reaction accelerator are, 
for example, phosphate ions, nitrate ions, fluoride ions, and organic acids other 
than those that are part of component (A). Fluoride ions are particularly 
preferred as the reaction accelerator. Finally, no particular restrictions apply to 
the sources of the ions and quantities of addition for the described additives. 

An additive that is generally preferred is optional component (C) as de- 
scribed above, of which methanol is the most preferred embodiment. Independ- 
ently, a concentration of optional component (C) in the range from 1 to 30, more 
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preferably 5 to 15, or still more preferably 9 to 11, weight % is preferred in the 
treatment compositions according to the invention. 

No particular restriction obtains on the method for treating zinciferous-plat- 
ed steel sheet using the surface treatment agent of the invention, and, for ex- 
ample, immersion, spray, and roll coating methods are applicable. Nor is the 
treatment temperature or treatment time crucial, but in general the treatment 
temperature is preferably 10° C to 40° C and the treatment time is preferably 0.1 
to 10 seconds. 

Zinciferous-plated steel sheet treated with the surface treatment agent of 
the invention exhibits both an excellent corrosion resistance and an excellent 
paint adherence. In regard to the improved corrosion resistance, the polyhydrox- 
yaryl carboxylic acid or depside thereof in the treatment agent is believed to react 
with the zinc to form a protective coating on the surface of the zinciferous-plated 
steel sheet. This protective coating then would prevent the infiltration of corros- 
ive substances, thus yielding the improved corrosion resistance. The improved 
paint adherence is believed to occur as the result of adsorption of the functional 
groups in the silane coupling agent to the surface of the zinciferous-plated steel 
sheet. 

The invention is explained in greater detail below through working examp- 
les, which, however, should not be construed as placing particular limits on the 
scope of the invention. 

Examples 

The following materials and procedure for cleaning the steel sheet were 
used in the examples. 
1^ Test materials 

The following were used as the zinciferous-plated steel sheet substrates: 
commercial steel sheet (sheet thickness = 0.6 mm) hot-dip galvanized on both 
sides (denoted below as n HDG" material, coating weight = 40 g/m 2 ) or electrogal- 
vanized on both sides (denoted below as "EG" material, coating weight = 20 
g/m 2 ). 
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Z Cleaning procedure 

A moderately alkaline degreaser (FINECLEANER™ 4336 f commercially 
available from Nihon Parkerizing Company, Limited, Tokyo) was used a concen- 
tration of 20 g/L. The dirt and oil adhering on the surface were removed by 
5 spraying the zinciferous-plated steel sheet with the aqueous degreaser solution 
using a treatment temperature of 60° C and a treatment time of 20 seconds. The 
alkali remaining on the surface of the treated steel sheet was then washed off 
using tap water to yield the clean zinciferous-plated steel sheet surface. 
Example 1 

10 The EG material, cleaned as described above, was immersed at room 

temperature for 20 seconds in a surface treatment batft prepared by dissolving 
0.5 weight % of gallic acid, 0.5 weight % of 3-glycidoxypropyl trimethoxy silane, 
and 10 weight % of methanol in deionized water. This was followed by draining 
and drying to a sheet temperature of 100° C. 

is Example 2 

The treatment procedure of Example 1 was executed on the HDG material 
instead of the EG material used in Example 1 . 
Example 3 

The surface of the EG material, cleaned as described above, was roll 
20 coated with a surface treatment bath prepared by dissolving 5.0 weight % of Chi- 
nese nutgall tannin, 3.4 weight % of 3-glycidoxypropyl methyl dimethoxy silane, 
and 10 weight % methanol in deionized water. This was followed by drying to a 
sheet temperature of 100° C. 
Example 4 

25 The treatment procedure of Example 3 was executed on the HDG material 

instead of the EG material used in Example 3. 
Example 5 

The surface of the EG material, cleaned as described above, was roll 
coated with a surface treatment bath prepared by dissolving 10 weight % of pro- 
30 tocatechuic acid, 2.5 weight % of 3-aminopropyl triethoxy silane, and 1 0 weight 
% of methanol in deionized water. This was followed by drying to a sheet tem- 
perature of 100° C. 
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Example 6 

The treatment procedure of Example 5 was executed on the HDG material 
instead of the EG material used in Example 5. 
Example 7 

The EG material, cleaned as described above, was immersed at room 
temperature for 20 seconds in a surface treatment bath prepared by dissolving 
18.0 weight % of quebracho tannin, 32.0 weight % of 3-mercaptopropyl trime- 
thoxy silane, and 10 weight % of methanol in deionized water. This was followed 
by draining with a wringer roll and drying to a sheet temperature of 100° C. 
Example 8 

The treatment procedure of Example 7 was executed on the HDG material 
instead of the EG material used in Example 7. 
Comparati ve Example 1 

The EG material, cleaned as described above, was immersed at room 
temperature for 20 seconds in a comparative treatment bath prepared by dissolv- 
ing 5.0 weight % of Chinese nutgall tannin in deionized water. This was followed 
by draining using a wringer roll and drying to a sheet temperature of 100° C. 
Comparative Example 2 

The treatment procedure of Comparative Example 1 was executed on the 
HDG material instead of the EG material used in Comparative Example 1 . 
Comparative Example 3 

The EG material, cleaned as described above, was sprayed for 10 sec- 
onds at room temperature with a comparative treatment bath prepared by dis- 
solving 5.0 weight % of 3-glycidoxypropyltrimethoxysilane, 10 weight % of meth- 
anol, and 25 weight % of 20 % silicic acid sol in deionized water. This was fol- 
lowed by draining using a wringer roll and drying to a sheet temperature of 100° 
C. 

Comparative Example 4 

The treatment procedure of Comparative Example 3 was executed on the 
HDG material instead of the EG material used in Comparative Example 3. 
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Evaluation Testing 

The products from Examples 1 to 8 and Comparative Examples 1 to 4 
were tested by the following methods. 



(1) Corrosion resistance 
6 The resistance to white rusting was tested by the salt spray test of 

JIS Z-2371 . The following scale was employed to report the results. 

+ + + : no abnormalities 

+ + area of white rust development less than 5 % 

+ area of white rust development is 5 to 1 0 % 

10 x area of white rust development is 1 1 to 50 % 

x x area of white rust development is 51 % or greater 

£2} Paint adherence 

After treatment with a surface treatment agent as described above, the 



zinciferous-plated steel sheet was coated with paint (Delicon #700 from Dainip- 
pon Toryo Kabushiki Kaisha) and baked at 140° C for 20 minutes to yield a 25 
micrometer-thick paint film, 
(i) Primary paint adherence 

Crosscut test: a Crosshatch pattern of 1 mm x 1 mm squares was cut in the paint 
film on the product's surface using an NT cutter, and the number of squares re- 
maining after peeling with adhesive tape was counted. 

^ A 

Crosscut/Erichsen test: the specimen was extruded 5 mm after the crosscut 
evaluation, and the number of squares remaining after peeling with adhesive 
tape was counted. 
£ii} Secondary paint adherence 

The painted sheet was immersed in boiling pure water for 2 hours and 
was then evaluated by the crosscut test and crosscut/Erichsen test as described 
above for primary paint adherence. 

The results of these tests are shown in Table 1 below. The results in Tab- 
le 1 confirm that excellent values for both corrosion resistance and paint adher- 
ence (both primary and secondary) were obtained for Examples 1 to 8 of the in- 
vention. In Comparative Examples 1 to 4, on the other hand, no treatment gave 
good results in all the tests conducted, and the results from the secondary paint 
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Table 1: RESULTS OF THE EVALUATION TESTS 



("E") or 
Compari- 
son Ex- 
ample 
("CE") 
Number 


L/Oii UMUII 

Resistance, 
24 Hr. Salt 
Spray 


Primary Paint 
Adherence 


Secondary Paint 
Adherence 


Crosscut 
Only 


Crosscut/ 
Erichsen 


Crosscut 
Only 


Crosscut/ 
Erichsen 


E 1 


++ 


100/100 


100/100 


100/100 


100/100 


E2 


++ 


100/100 


100/100 


100/100 


100/100 


E3 


+++ 


100/100 


100/100 


100/100 


100/100 


E4 


++ + 


100/100 


100/100 


100/100 


100/100 


E5 


+++ 


100/100 


100/100 


100/100 


99/100 


E6 


+ + + 


100/100 


100/100 


100/100 


98/100 


E7 


++ + 


100/100 


100/100 


100/100 


97/100 


E8 


+++ 


100/100 


100/100 


100/100 


96/100 


CE 1 


+ 


100/100 


100/100 


88/100 


47/100 


CE 2 


+ 


100/100 


100/100 


82/100 


51/100 


j CE 3 


X X 


100/100 


100/100 


88/100 


29/100 


CE 4 


X X 


100/100 


100/100 


80/100 


33/100 



Notes for Table 1 



The results reported for the crosscut and crosscut/Erichsen tests are the number of 
squares remaining unpeeled after tape peeling before the virgule ("/") out of the number 
of total squares after the virgule. 



adherence tests were particularly inferior to the results given by the invention ex- 
amples. 

Benefits of the Invention 

Zinciferous-plated steel treated with the surface treatment agent according 
s to the invention exhibits an excellent performance in both critical areas of corro- 
sion resistance and paint adherence. The surface treatment agent of the inven- 
tion is also very safe and highly advantageous in terms of environmental protec- 
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tion and recyclability. In particular, since it is clear that future restrictions on sol- ( 
vents will necessitate a change from solvent-based cleaning to water-based 
cleaning, the treatment agent of the invention will be particularly effective in those 
sectors in which environmental problems might occur due to chromium elution 
from the surface of chromated zinciferous-plated steel sheet. 
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Claims 

1 . An aqueous liquid surface treatment composition for zinciferous-plated 
steel, said composition comprising water and: 

(A) a component selected from the group consisting of polyhydroxyaryl 
s carboxylic acids and depsides of polyhydroxyaryl carboxylic acids; and 

(B) a component selected from the group consisting of silanes conforming to 
the general formula (I): 

(YR) m R n SiX (4 ^ n) 0), 
in which R denotes an alkyl group, which may be the same or different 

10 from one of the m YR and the n R moieties to another; X denotes a meth- 

oxy or ethoxy moiety; Y denotes a moiety selected from the group consist- 
ing of vinyl, amino, mercapto, glycidoxy, and methacryloxy moieties, 
which may be the same or different from one of the m YR moieties to an- 
other; m is an integer with a value from 1 to 3; and n is an integer with a 

15 value of 0 to (3-m). 

2. A composition according to claim 1 , wherein components (A) and (B) 
jointly constitute from 1 to 50 weight % of the composition. 

3. A composition according to claim 2, wherein Y is selected from the group 
consisting of glycidoxy, amino, and mercapto. 

20 4. A composition according to claim 3, additionally comprising: 

(C) from 9 to 1 1 weight % of methanol; and, optionally, one or more of the fol- 
lowing: 

(D) metal cations with a valence of two or more; and 

(E) accelerator anions. 

25 5. A composition according to claim 2, additionally comprising: 

(C) from 5 to 15 weight % of a component selected from water miscible mon- 
oalcohols; and, optionally, one or more of the following: 

(D) metal cations with a valence of two or more; and 

(E) accelerator anions. 
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6. A composition according to claim 1 , additionally comprising: 

(C) from 1 to 30 weight % of a component selected from water miscible mon- 
oalcohols; and, optionally, one or more of the following: 

(D) metal cations with a valence of two or more; and 
s (E) accelerator anions. 

7. A composition according to claim 1 , wherein Y is selected from the group 
consisting of glycidoxy, amino, and mercapto. 

8. A composition according to claim 7, additionally comprising: 

(C) from 1 to 30 weight % of a component selected from water miscible mon- 
10 oalcohols; and, optionally, one or more of the following: 

(D) metal cations with a valence of two or more; and 

(E) accelerator anions. 

9. A process for treating a steel substrate by contacting the substrate with 
a composition according to any one of claims 1-8. 

15 10. A process according to claim 9, wherein the temperature of the 
composition during contact is from 10 to 40 ° C and the time of contact is from 
0.1 to 10 seconds. 
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